Inflammation: a novel mechanism for the transport of extracellular nucleotide-induced arachidonic acid by S100A8/A9 for transcellular metabolism.
Extracellular nucleotides cause neutrophil degranulation by activating the purinergic receptor subtype P2Y. However, the molecular mechanism involved in the signal pathway remains unknown. A hypothetical scheme suggesting that leukotriene(s) and leukotriene receptor(s) activation is required for extracellular nucleotide-mediated neutrophil degranulation is presented here. Subsequent to the extracellular nucleotide binding to its receptors, intracellular arachidonic acid (AA) levels are elevated. Although AA is a known substrate of the lipoxygenase pathway mediated by 5-lipoxygenase, excess AA could form a complex with S100A8/A9 for transport to the extracellular milieu. Extracellular availability of the S100A8/A9+AA complex could potentially be used for transcellular metabolism by resting and/or activated leukocytes (PMN, MN), vascular endothelium and smooth muscle cells at the inflammatory foci. Once imported into the resting and/or activated leukocytes, AA derived from the S100A8/A9+AA complex could serve as a substrate in the 5-lipoxygenase-mediated leukotriene pathway. Essentially, in addition to extracellular nucleotide-induced leukotrienes, AA derived from the S100A8/A9+AA complex could also be utilized for the synthesis of inflammatory mediators such as leukotriene B(4)(LTB(4)), which in turn could trigger leukocyte degranulation, as well as cellular damage to vascular endothelium and smooth muscle cells, thereby exacerbating inflammation.